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Mclnnes, 2000). A fundamental assumption of this characterization of IOR is that
attention is biased away from the cued location. This assumption has been questioned, however, and an alternative proposal has been put forward that IOR represents a reluctance to respond to the previously cued location (Klein & Taylor, 1994) . That is, once a location is cued and a response to that location has been successfully inhibited, subjects are subsequently slower to execute that response when a target appears in the same location. Whether the IOR effect represents a change in attentional bias or response-related processes has been a source of considerable debate (see Taylor and Klein, 1998, for a review). The currently held view of IOR is that these two seemingly contradictory accounts may both be correct (e.g., Kingstone & Pratt, 1999 Table 1 ). conditions, rather than stimulus differences per se, will generate performance differences.
Results and Discussion
Random
One can only speculate on the kinds of strategies that could be adopted between fixation conditions, but the failure to find evidence of a similar performance pattern when the fixation conditions were randomized reinforces this concern. Perhaps the IOR shows a trend to be larger in the fixation off blocked conditions because subjects know that they will not have to disengage from the fixation point before moving their eyes, and can therefore allocate more attention to the cue (leading to a larger IOR effect). We reasoned that by using simpler and more standard methods we would observe reliable IOR with similar characteristics to the IOR that is observed in most previous research.
It is also worth noting that
In addition to these changes to the experiment, we looked for evidence of an (trials where the subject executed a saccade in the wrong direction). There was only one significant main effect among the error data, with 0.7% more errors for fixation off than for fixation on (see Table 1 ).
Results and Discussion
There In summary, we sought to replicate the findings of Experiment 2, which were consistent with IOR having an influence on oculomotor but not attentional processes. In addition we tested whether a luminance manipulation interacts with IOR when the response is manual, consistent with IOR having an attentional component.
Methods
Participants. Fourteen students from undergraduate classes in psychology at the University of British Columbia were offered course credit for their participation. All had normal vision. The data from two subjects were removed, one due to equipment problems, and the other because of poor performance.
Apparatus, procedure, and design. The setup was just as in the previous experiments, and the sequence of events in a trial were just as they were in Experiment 2 (see Figure 3 ).
There were 6 blocks of 64 trials each in total, and the type of response made to the target was manipulated between sets of three consecutive blocks, that is, subjects made one type of response for the first three blocks and then changed to the second type of response for the remaining 3 blocks. In the manual blocks, subjects were instructed to withhold an eye movement throughout the trial, and when the target appeared to press the left button (the "z" key) if the target was in the left square and the right button (the "/" key) if it was in the right square. These two buttons were marked with bright, textured stickers. The subjects' reaction time was recorded as the duration from the onset of the target to the onset of the button-press response. In the saccade condition, subjects were instructed to keep their gaze on the central fixation point until the target appeared, at which time they would execute an eye movement to it. In the saccade trials the latency of the first eye movement after the onset of the target was recorded, and defined just as in the previous experiments.
Analysis. Among the manual response data, trials were excluded for two reasons: 1)
anticipations, that is, manual responses executed either before the onset of the target or within 100 ms of its onset and 2) trials on which an eye movement was executed. This accounted for 5.8% of the total number of trials. Errors (trials on which the subjects pressed the wrong button) made up less than 1% of the remaining trials, and were also excluded from the reaction time analysis. Among the saccade response data, the criterea for excluding trials was the same as in previous experiments. Based on these criteria, 4.6% of the total saccade trials were excluded. Just 1.5% of the remaining trials were errors (trials where the subject executed a saccade in the wrong direction). There were no significant effects among the error data (see Table 1 ).
Results and Discussion
Saccadic Reaction Time. Presumably, attention mediates incoming information within the latter pathway, but the older pathway is to some extent insensitive to the influence of covert attention. This is not to say that attention cannot influence eye movements, rather that eye movements do not necessarily await attention input to be executed. Thus, while IOR measured using manual responses reflects the locus of attention in the environment, IOR measured using eye movements reflects only the process of overcoming the inhibition necessary to suppress an eye movement to the cue.
In conclusion, we have found that both luminance and fixation offsets can influence IOR, demonstrating that IOR has both attentional and oculomotor components.
We have further demonstrated that these components can be isolated from each other. It appears that when the eyes remain stationary, IOR represents a bias against allocating covert attention to the previously cued location. When the eyes are free to move to the target, IOR reflects a bias against executing a saccade to the cued location. 
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